Biosynthesis of biopterin by rat brain.
A method for the determination of [14C]biopterin biosynthesis from [14C]guanosine-5'-triphosphate by a desalted preparation from rat striatum, based on sequential reverse-phase and cation-exchange high performance liquid chromatography, is described. Synthesis of reduced forms of biopterin by this striatal extract was found to be dependent on enzymatic activity, guanosine-5'-triphosphate, magnesium ions, and a reduced pyridine nucleotide. As demonstrated by the technique of isotope dilution, isotope trapping, 6-lactyl-7,8-dihydropterin (sepiapterin) was found to be an intermediate in biopterin biosynthesis that is catalyzed by the striatal extract. Rat brain was also shown to synthesize biopterin in vivo from intraventricularly administered [14C]guanosine or sepiapterin. Intraventricular injection of sepiapterin increased dihydro- and 5,6,7,8-tetrahydrobiopterin levels in rat brain by more than eightfold. The temporal relationship between the appearance of dihydro- and 5,6,7,8-tetrahydrobiopterin following intraventricular injection of sepiapterin suggests that dihydrobiopterin is the immediate product of sepiapterin reduction which is then reduced further to the functional cofactor 5,6,7,8-tetrahydrobiopterin. Therefore, in contrast to previous reports, the biosynthesis of biopterin by rat brain does not appear to differ from that occurring in other, nonneural tissues.